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CLAIMS 

1 . (original) A process for lowering fluorine content after mclal fiJi and plananV.alion of 
a metal conductor and fluorino-containing diclcclric wire stmclure, comprising: 

generating atomic hydrogen species; and 

exposing the fluorine-coiilaining dielectric to the alomic hydrogen species in an amount 
effective to lower the fluorine content in the fluorine-containing dielectric. 

2. (original) The process of Claim 1, wherein lowering the fluorine content comprises 
removing fluorine from a surface of the fluorine-containing dielectric to a depth less than or 
equal to about 20 percent of a thickness of the fluorine-containing dielectric. 

3. (original) Theprocess of Claim UwhercLi lowering the fluorine content comprises 
removing fluorine from a surface of the fluorine-containing dielectric to a deptli less tlian or 
equal to about 1 0 percent of a thickness of the fluorine-containing dielectric. 

4. (original) The process of Claim 1 , wherein lowering the fluorine content comprises 
removing fluorine from a surface of Uie fluorine-containing dielectric to a depth less than or 
equal to about 5 percent of a thickness of the fluorine-containing dielectric, 

5 . (original) Tho process of Claim 1 , wherein lowering the ifl uorine content comprises 
removing fluorine from at least about 200 angstroms from a surface of the fluorine-containing 
dielectric. 

6. (original) The process of Claim 1 , wherein lowering the fluorine content comprises 
removing fluorine from at lea.st about 500 angstroms from a surface of the fluorine-containing 
dielectric. 

7. (original) The process of Claim 1 > wherein lowering the fluorine content comprises 
removing fluorine from at least about 700 angstroms from a surface of tho fluorine-containing 
dielectric. 
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8. (original) The process of Claim 1, wherein generating atomic hydrogen species 
comprises energizing a hydrogen bearing gas to fonn plasma containing tlic atomic hydrogen 
species or healing the hydrogen bearing gas in a ftmaco to generate the atomic hydrogcji species. 

9. (original) The process of Claim 1, wherein the metal conductor comprises a copper 

metal. 

10. (original) The process ofClaim 1, wherein the fluorine content at about a surface of 
the flirorinc-containing dielectric is less thaji about 2 percent after exposing the fluorine- 
containing dielectric to the atomic hydrogen sjjecies. 

1 1 . (original) The polish process of Claim 1 , wherein the fluorine-containing dielectric 
comprises a Huorinatcd diamond like carbon dielectric, a fluorinated diamond like carbon 
diolcctrio with additives selected from the group consisting of hydrogen, silicon gcmianium, 
nitrogen and oxygen, fluorinated silicon oxide, fluorinated silicon glass, organo-inorganic 
dielectrics containing fluorine, or organic dielectrics containing fluorine. 

12. (original) The process of Claim 1 1, wherein the plasma is formed from a gas mixture 
comprisijig a hydrogen-bearing compound. 

13. (original) The process of Claim 11, wherein the hydrogen bearing compound 
comprises a hydrocarbon, a hydrofluorocarbon, a hydrogen gas, a water va.por, ammonia, or 
mixtures comprising £it least one of the foregoing hydrogen bearing compounds. 

14. (original) I'hc process of Ciaim 13, wherein hydrogen gas comprises a mixture of 
the hydrogen gas with an inert gas. 



3 



PAGE 5f12'RCVDATSm 3:27:30 PM [Eastern DaySghtTiinel'S 



HAY-05-2004 HED 02:32 PM CANTOR COLBURN LLP 



FAX NO. 8602860115 



P. 



HS*J20030135aSl . 
(126-0027) 

1 5 . (currently amended) A process for fonning a wiring structure including a copper 
jncta! conductor and a fluorine-containing dielectric^ comprising: 

fonning a gap in a layer of the fluorine-conlaining dielectric; 

overfilling the gap willi the copper metal conductor; 

plauarizing and removing the copper mclaj conductor above the fluorine-containing 
dielectric to expose a surface of the fluorine-containing dielectric; 

forming a plasma from a hydrogen bearing gas to generate atomic hydrogen species, 
:^^dliU:dn,thoJMfQ^^ comprises a h ydrocarbo n, a hydro 11 uoroc arb oji, a hydro gen 

jLas^ iLmicr vaoor. or mixture s comprisine at lea st one of th e f oregoing h yd macn hea ring 
CiMjlQimds; 

exposing the surface of Iho fluorine-containing dielectric to the atomic hydrogen species; 

and 

removing fluorine from and about the surface of the fluorine-containing dielcclric. 

16. (original) The pix)ccss according to Claim 15, wherein the hydrogen bearing gas 
comprises a hydrocarbon, a hydrolluorocarbon, a liyUrogen gas, a water vapor, ammonia, or 
mixtures comprising at least one of the foregoing hydrogen bearing compounds. 

17. (original) The process according to Claim 1 5, wherein exposing the surface of the 
n Liorinc-containtng dielcclric lowers the fluorine in at least about 200 angstroms from the surface 
of the fluorine-containing dielectric. 

1 8. (original) The process according to Claim 15» wherein exposing the surface of tlic 
fluorine-containing dielectric lowers the fluorine in at least about 500 angstix>ms from the surface 
of the fluorine-containing dielectric. 
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1 9. (original) The process according to Claim 15, wherein exposing the surface of the 
fluorine-containing dielectric lowers tlic fluorine in at least about 700 angstmms from the surface 
of the nuorinc-contaiiiing dielectric. 

20. (original) The process according to Claim 1 5, wherein exposing the surface of the 
nuorinc-conlaining dielectric lowers an amount of the fluorine from Ih© surface to a depth less 
than or equal to about 20 percent of a tliickncss of the fluorine-containing dielectric. 

21. (original) The process according to Claim IS, wherein the fluorine-containing 
dielectric comprises a fluorinated diamond like carbon dielectric, a fluorinated diamond like 
carbon dicieclric with additives selected from the group consisting of hydrogen, silicon 
ficj-mamiun, nitrogen and oxygen, fluorinated silicon oxide, fluorinated sih'con glass, organo- 
inorganic dielectrics containing fluorine, or organic dielectiies containing fluorine. 

22. (original) llic process according to Claim 1 5, wherein exposing the surface of the 
fluorine-containing dielectric lowers aji amount of the fluorine from and about the surface to less 
than about 2 percent, 

23. (amended) A process for lowering fluorine content after metal fill and 
pLinarizalion of a metal conductor and fluorine-containing dielectric wire structiuc, comprising: 

generating atomic nitrogen specie s from nitrogen g as or amixture cont aining the nitmgen 
gas; and 

exposing the fluorinc-cont^iining dielectric to the atomic nitrogen species in an amount 
effective to lower the fluorine content in the fluorine-containing dielectric. 
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